The potential intensity (PI) is the theoretical upper limit of thermodynamically achievable intensity given specific environmental conditions 1 . Here we follow the formulation of Bister and Emanuel 2 :
where Ck/Cd (0.9 is used here) is the ratio of the heat exchange and drag coefficients, SST is the sea surface temperature, T0 the outflow temperature, CAPE is the convective available energy and CAPE * is calculated for a saturated air parcel and both are computed for the radius of maximum winds. CAPE is calculated from temperature and humidity profiles.
The PI has been often used as a proxy for changes in TC intensity [3] [4] [5] [6] and will be used as such in our analysis.
Genesis Indices
We considered two different formulations for genesis indices, the first is the Genesis Potential Intensity index (GPI) defined in Emanuel and Nolan 7 and applied to the modulation of ENSO on TCs in Camargo et al. 8 :
where is the absolute vorticity calculated at 850 hPa, !!!"# is the 200-850 hPa wind shear value, H is the relative humidity at 600 hPa, is the potential intensity.
As shown in several studies e.g., 8, 9 GPI is a good proxy for changes in the TC frequency and that is how it will be considered here. For robustness, we also analyzed an alternative formulation for the genesis index, the tropical cyclone genesis index (TCGI) developed by Tippett et al. 10 as a Poisson regression. The TCGI version used here adopted as predictors function the "clipped" low-level vorticity (850 hPa), vertical wind shear, PI and saturation deficit (difference between the specific and saturated humidity in the column). This version of TCGI was discussed in Camargo et al. 11 . Here the TCGI coefficients were obtained by a regression to the ERA-Interim reanalysis fields 12 , which was analyzed in Daloz and Camargo 13 . However, since the TCGI and GPI results are quite similar (cf. Figs. 1 and S5) we restrict our discussion of the impact of volcanic eruptions on TCs on the GPI. 
Model Validation
We have tested the ability of NorESM in simulating the SO4 peak concentration and efolding time against the Pinatubo eruption (June 1991), which is currently the best observed large tropical eruption. To validate NorESM ability in simulating large tropical eruptions we injected 20 Tg of SO2 at a mean altitude of 18 km. We aimed at reproducing a similar SO4 peak concentration and e-folding time compared to observation. Injecting the SO2 mostly between 15 and 21 km, the model show a SO4 peak of ~22 Tg and an e-folding time of ~17 months (Fig. S14) . Observational evidence indicates between 21 and 40 Mt of sulfate aerosol was produced 14 and an e-folding time was between 12-14 months [15] [16] [17] . Therefore, our model sits in the low-side of the observation for the SO4 peak and slightly underestimate the SO4 removal. The simulated global cooling for the Pinatubo eruption is around 0.4°C, in agreement with other modeling studies and observed that was around 0.4-0.5°C 18 . Therefore, we have adopted the same injection height for the Tambora experiments as for the Pinatubo eruption. Hence, NorESM is able to reproduce the main features of the Pinatubo eruption, which is sufficient for the scope of this manuscript that is to delve into the mechanisms that drive the TC response following an uniform radiative forcing. Although each volcanic eruption shares an identical sulfate emission scenario, the amount of SO4 produced and the strength of the forcing are remarkably larger for the TrNH eruptions (Fig. S1 ). This is due to the fact that the eruption occurs during the boreal summer, when higher concentrations of OH radical are available to turn SO2 gas into sulphate aerosol compared to winter.
Figure S16: Changes in the radiative forcing at the surface; in the aerosol optical depth; in the sulfate burden and surface temperature following a Pinatubo-like eruption.
